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PCT/GBOO/01856 



OF POORLY SQIinBI.E AGEJi3ES 

The present- J-nvent ion relates to a controlled — release 
pellet composition for delivering a poorly soluble 
pharmaceutical ly active agent in a controlled manner ove^r 
an extended period of time, typically over a period of 24 
hours. The foarmulation is intended to enhance and control 
the release rate of agents, such as nifedipine, which are 
otherwise only poorly soluble in aqueous liquids. 

Enhancement of the rate of dissolution of nifedipine 
has been the subject of research. Shu-Yang Yen et al (Drugr 
Development and Industrial Pharmacy, 23(3), 313-317 (1997)) 
report that dissolution enhancement of nifedipine may be 
achieved by using super— disintegr ants such as sodium starcl:! 
glycolate, crospovidone and croscarmellose sodium • 
Nifedipine was formed into uncoated granules and tablets. 
Substantial dissolution was achieved within about 60 
minutes. However, there is no report on the controlled 
release properties of these formulations. 

Chowdray KPR and G. Girija Sankar (Drug Development 
~emd Industrial Pharmacy 23(3), 325-330^(1997)) describe the 
—microencapsulation of nifedipine wi-thr— Eudragit RI, PM (a 
water-insoluble acrylic polymer) . The core contained in 
addition to nifedipine, hydroxypropylmethyl cellulose and 
microcrystalline cellulose. Release of nifedipine . over a 
period of 12 hours was reported. 

The bioavailability of cores containing nifedipine and 
hydroxypropylmethyl cellulose phthalate together with. 
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methacrylic acid-methacrylic acid methyl ester copolymer 
(Eudragit L) was investigated in animal studies reported ±n 
A. Hasegawa et al (Chem. Phainn. Bull. 33(1) 388-391 (1985)). 

US Patent 5,051,263 (Barry et al) describes a 
sustained release granule formulation comprising a cozre 
containing a poorly soluble active agent sucti as 
nifedipine, the core being coated with a mixture coiaprising 
a water insoluble but water swellable acrylic polymer and 
a water-soluble hydroxy lated cellulose derivative. Tlie 
core comprises the active agent, a carbomer (generic name 
for carboxypolymethylene) and microcrystalline cellulose. 

It is an object of the present invention to provicie 
improved controlled release formulations for use wLt:li 
pbarmaceutical agents which are poorly soluble in water. 

The present invention is based on the surprising 
discovery that the incorporation of a polyethylene glycol 
into the core improves the controlled release properties. 

Thus, the present invention provides a controlled 
release pellet, which comprises: 

- a core containing a poorly soluble pharmaceutically 
active agent and a polyethylene glycol; 

— a coating around the core and comprising a water- 
soluble cellulose and a water-insoluble acrylic 
polymer. 

The invention also relates to a corresponding metl\od 
of forming the controlled release pellet. 

The core may be formed in conventional manner as set 
out in, for example, patent specifications US 4,900,558, US 
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5,051,363 and US 5,055,306. 

The core may — also contain a disintegrant such as" 
sodium starch glycolate, crospovidone and croscarmellose 
sodium. The amount of disintegrant Is generally In tiie 
region 0-10% by weight, particularly 1-5% by weight. 

In addition to the pharmaceutically active agent and 
the polyethylene glycol, the core generally also compirises 
a carrier such as a water- insoluble swellable cellulose, 
such as microcrystalline cellulose. A pH modifier, such sls 
sodium bicarbonate, dibasic calcium phosphate, citric acid 
or t:ris(hydroxymethyl)aminomethane (Tris) , may be included 
in the core to buffer the core to a pH which gives 
preferr-ed dissolution characteristics for the active agen*b« 
This may be used to improve the solubility of certain 
poorly soluble active agents. Where the pellets are to be 
formed into tablets, a proportion of a water insoluble or 
pH sensitive acrylic polymer may also be included in tlie 
core to maintain the preferred dissolution rate after 
compression. The amount of carrier in the core is 
preferably in the region 0-70% by weight, particularly lo-- 
60% b y w eight. The amount of water insoOuble acrylic 
polymer in the core is preferably in the region 0-50% by 
weight, particularly 10-3 0% by weight. 

Generally, the cores have a size in the range 0.5 to 
2.0mm, preferably 0.5 to 1.4mm. 

The polyethylene glycol which is included in the core 
has been found to enhance the dissolution rate of the 
poorly soluble active agent and also to assist in providing 
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controlled release. Polyethylene glycols are well known in 
tlie art and include a repeating -(CH2CH2O)- group — with 
various terminal groups. Polyetliylene glycols aire 

categorised according to their* nominal molecular- weight and 
in the present invention nominal molecular weights of lOOO 
to 8000 (i.e. PEG 1000 to PEG 8000) are preferred. The 
polyethylene glycol is generally a solid at room 
temperature but is melted prior to formulation. Usually^ 
the amount of polyethylene glycol in the core is in the 
range 5—50% by weight, particularly 10— 30% by weight. 

The amount of polyethylene glycol required is to an 
extent dependent on the amount of active agent present and 
it is preferred that the ratio of polyethylene glycol to 
active agent lies in the range 0.5 to 2.0:1 by weight. 

The poorly soluble pharmaceutical ly active agent is 
typically nifedipine or other poorly soluble active agent 
such as glibenclaroide, griseofulvin oxaprozin, ibuprofen, 
diclofenac, or nabumetone. The active agent is generally- 
present in an amount of 1— 90% by weight, typically 5—70% by- 
weight of the core weight. The solubility of the poorly 
soXuble active agent in water is general lyi. less than Img/ml 
at room temperatxire and pH7. The soliibility of nifedipine 
is less than O.lmg/ml. 

The coating around the core controls release of the 
active agent from the core itself (in conjunction with the 
properties of the core matrix) • The coating comprises a 
mixture of a water soluble cellulose and a water insoluble 
acrylic polymer. The ratio of water insoluble agent to 
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wa^er soluble agent is a factor controlling the release 
rate and the ratio is generally in the range of 1:1 to 
10 : 1 ^ generally 5 : 3 to^ 5 : 1 respectively - The watier 
insoluble acrylic polymer is preferably neutral and laay 
comprise a homopolymer or copolymer ^ for instance of 
acrylic acid esters or methacrylic acid esters* Usually^ 
the acrylic polymer is provided as an aqueous dispersion. 
A particularly suitable acrylic polymer is sold under the 
trademark Eudragit NE30D and comprises a copolymer of 
acrylic and methacrylic acid esters and is usually supplied 
as an aqueous dispersion containing approximately 3G% tiy 
weight solids . 

The water soluble cellulose may be a hydroxy lated 
cellulose derivative, such as hydroxypropylmethyl 
cellulose, typically having a degree of substitution of 2S— 
.3 0% of methoxy groups and 7-12% of hydroxypropyl groups. 
Hydroxypropyl, hydroxy ethyl or hydroxymethyl celluloses mety 
also be used. 

The coating preferably comprises from 3-40% by welght^, 
preferably 5-25% by weight of the pellet. 

Since—active agents such as nifedipine may interact 

with foo d in the stomach, in a particularly ^preferr^d 

embodiment the pellet is further coated with an enteric 
coating. Enteric coatings are well known in the art and 
typically comprise an acid-resistant agent - 

If necessary, the pellets of the present invention may 
be formed into tablets together with conventional tableting 
agents . 
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Embodiments of the present invention will now be 
described by way of example only. 



Cores containing nifedipine and polyethylene glycol 
(PE64000) having the formulations set out in Table 1 wer^e 
prepared as described below. 



Table 1 fCore Pormtilatiom 



Material 


Quantity (g) 


Nifedipine USP (surface area of 
appiox.0.8mVg) 


225.3 


PolyeCfayrlene Glycol 4000 USPNF 


225.0 


Microciystalline Cellulose USPNF (Avicel 
PHlOl) 


530.2 


Croscamiellose Sodium USPNF (Ac-Di-Sol) 


20.1 


Purified Water 


405.1 



The cores were coated with two coating suspensions. 
The first coating suspension functioned as a release rate 
controlling coat and had the formulation as set out in 
Table 2. The coating suspension contained 20%w/w solid 
material and the weight of suspension added was equivalent 
to 5% of the core weight. 
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Table 2~ ■P±rs± coafclnf^ Suspension (Release Rate ControiiiTi^ 



Material 


Quantity (g) 


Poly(ethylacryIate, Metbylmethacryiate) 2:1 
(EudragitNESOD) 


293.8 


Hydroxypropyltnethylcellulose 
(Pharmacoat 603) 


53.1 


Talc 


58.9 


Purified Water 


596.9 



A second (enteric) coatincf was also applied. Tlie 
second coating suspension is shown in Table 3 and contained 
20%w/w solid material. Tlie weight of suspension added was 
equivalent to 10% of the core weight. 



Table 3 - Second Coating su spension (Enteric Coat! 



Material 


Quantify (g) 


Poly(methacryiic acid, ethylacrylate) 1:1 
(Eudragit L30D--55) 


416.8 


Talc 


62.6 


Triethyl Citrate 


12.5 


Purified Water 


508.7 


ra) Core Production 



A 1kg batch of cores (batch 5507:00198) was produced as 
follows. Molten PEG4000 was weighed into a pre-heated 
mixing bowl of a Erweka AR401 planetary mixer at a 
temperature of SO'^C Nifedipine was added over a period of 
1 to 2 minutes at a mixing speed of approximately ISOrpia 
and the mixture mixed for a further 2 to 3 minutes. Ac— Di— 
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Sol was dispersed in the batch quantity of water and added 
to the nif edipine/PEG4000 mixture over 4 minutes at lOOrpia. 
Avicel PHI 01 was added and mixed over a period of 7 to 8, 
minutes at lOOrpm to produce a wet mass* The wet mass wa.s 
covered and allowed to cool for approximately 30 mins to 
29**C. Then the wet mass was extruded through a O.Smiii 
screen of a Niro Fielder £140 extruder at a feeder speed of 
approximately 45rpm and an impeller speed of approximately 
30rpm. The .extrudate was collected and spheronised foir 
12.5 minutes in a Niro Fielder S450 spheroniser at 
approximately 400irpm. The spheres were collected and driecl 
at approximately 55**C in an Aeromatic Fielder Strea 1 fluid 
bed drier. The dried cores were sieved to between 0.5 and 
1.4mm to remove fines and large agglomerates. 

Coated Pe llet Production 
A batch size of 600g of the cores was coated to 
produce pellets (batch 5509:00198) as follows. The first 
coating suspension was prepared by dissolving 

hydroxypropylmethyl cellulose (Pharmacoat 603) in 
approximately— 4SOg of purified water and mixing with- a low 
shear mixer for ap proximately 2 hours. Talc was a dded and 
dispersed using a Silverson SL2 hi-shear mixer for* 
approximately 30 mins. This mixture was added to the 
Eudragit NE3 0D, made up to lOOOg with the remainincf 
purified water and stirred for 20 minutes at approximately 
350rpm using a Heidolph R2R2051 mixer until uniform. 

The second coating suspension was prepared by 
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dispersing the triethyl citrate and talc in apparoximateXy 
300g of purified water using a Silverson SL2 hi-shear mixer- 
for 7 minutes, adding to Eudragit L3 0D-55 and the remaining 
wat:er and stirring at approximately 3 50rpm for 6 minutes 
using a Heidolph RZR2051 mixer until uniform. 

The first coating suspension was added to the batch 
of cores in an Aeromatic Fielder Strea 1 fluid bed drier- 
using a 0.8mm spray gun nozzle at 8g/min (1 bar- atomising 
pressure, inlet temperature 35 «C and airflow of 90m^/hr) to 
form a first coat. The second coating suspension was addeci 
immediately thereafter using a l.lmm spray gun nozzle at 
approximately llg/min (1 bar atomising pressur-e, inlet 
temperature 35*C and airflow of approximately XOOm^/hr) to 
form a second coat. The coated cores were placed in an l/T'K 
Vulcan 150 oven to cure at approximately 45 •C for: 
approximately 20 hours. The coated cores wer-e sievedL 
through a 1.4inm screen to remove agglomerates. The pellets 
so produced were then stored. 



iG\ Release Profiles 

Figure 1 shows the release- prof ile of the coated core 
of the invention in 9 00ml of a dissolution medium 
containing 1% sodium lauryl sulphate and 1% propanediol in 
simulated gastric fluid (ST'^C and lOOrpm. stirring). It 
will be noted that there is good controlled release over 
the 24 hour period shown. 
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Example 2 rcompairi son^ 

For comparison purposes, four batches of uncoated 

nif edipine-containing cores were prepared as in Example i 
having the composition set out in Table 4 • 

Tabig 4 (^ncp^t^4 gor^g) 



Material 

Batch 


Content (g) 


DNIF97/004 


DNIF97/041 


DNIF97/043 


DNIF98/023 


Niiedipine 


240.6 


225.7 


200.9 


490.3 


Molten PEG 4000 


0 


225.5 


250.3 


0 


Ac-Di-Sol 


0 


20.2 


0 


19.9 


Avicd PHlOl 


959.8 


529.9 


550.7 


490.3 


Water 


1080.0 


341.4 


321.0 


793.8 



The formulation DNIF97/041 is substantially the same 
as the uncoated core of Bxample 1. 

Figiire 2 shows the release profiles in vitro 
(determined as in Example 1) . It can be seen that the 
presence of both the polyethylene glycol and the 
croscarxnellose sodium (Ac— Di-Sol) enhance the release ra-te 
of nifedipine • Both of these additives are preferred to 
provide a sufficiently fast dissolution rate of the 
uncoated pellet cores such that control can be exercisecl 
over the final release rate by addition of a rate 
controlling coating. 
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Uncoa'ted Oxaproz-i-n containing cores were manufactured— as 
detailed in Example 1. The composition of tliese uncoated 
cores is stunmarised in Table 5. 



Tables: 


Core Formulation of Oxaprozin Pdlets 




Materials Sc. Batch Nos. 


Content(g) 






DPZOO/OOl 


DPZOO/003 


DPZOO/004 


DPZOO/005 


Oxaprozin 


225.0 


226.1 


225.1 


225.8 


Molten PEG 4000 


224.5 


225.9 


0 


0 


Ao-Di-Sol 


20.1 


0 


20.0 


0 


Avkd PHlOl 


529.9 


549.6 


755.5 


775.2 


Water 


483.8 


407.8 


949.6 


873.4 



Pelle-ts weire sieved -to betzween 0.5 and 1 .4111111 and £ur1:lie2r 
processed by coaiiing wi-tli a suspension in order* t:o produce 
a release rai:e con-trolling membrane. The composiliion of 
the coating suspension applied is detailed in Table 6. Tlie 
coating suspension contained 20% w/w solid material and -the 
weight of suspension applied was equivalent to 25% of the 
initial core weight. 



Table 6: Core Formulation of Oxaprozin Pellets 


Materials 


Quantity(g) 


EudragitNESOD 


784.8 


Hydroxjqsropylmetfaylcellulose 


7.8 


Talc 


156.7 


Water 


To 2003.5 
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Oxaprozin release was studied in-vitro in 0.05M KH2PO4 
buffer (pH 8.0, 37°C, lOOrpm) . Samples were taken manually 
and Oxaprozin determined by HPLC (Acetonitrile: H2O 45:55 
with 2.5ml/L Acetic acid; Nucleosil ODS HO^m 250 x 4.6]nia, 
flow rate - l«5ml/min; 250nm} . The resulting release 
profiles are summarised on Figtare 3. It will be noted that 
the effect of polyethylene glycol and Ac-di— sol follows 
broadly the same trend as seen in Example 2 • That xs t^o 
say that the. rate of release is increased in the presence 
of Ac-di— sol and further by the presence of PEG and Ac— di— 
sol. However, PEG alone has only a small effect in thxs 
case. 

EyamplQ 4 

Uncoated Xbuprofen containing cores were manufactured as 
detailed in Example 1. The composition of these uncoated 
cores is detailed in Table 7. 



Table?: 


Core Formulation of Ibuprofen Pellets 




Materials & Batch Nos. 


Content(g) 






DIB99/023 


DIP99/025 


Dro99/026 


Dro99/029 


Ibuprofen 


224.8 


225.3 


225.2 


225.7 


Molten PEG 4000 


226.5 


225.1 


0 


0 


Ac-Di-Sol 


20.2 


0 


20.2 


0 


AvicelPHlOl 


530.5 


550.0 


755.4 


777.0 


Water 


491.7 


423.4 


1002.8 


903.8 



jL fj! o n :is .11 ^+ mi »+Oi :i m h 

wo 00/71095 PCT/GBOO/01 856 

13 

Pellets were sieved to between 0 . Smm-l . 4inin and fuirtiier' 
processed by coating withra suspension to produce a release 
rate controlling membrane. The composition of this 
suspension is detailed in Table 8. The coating suspension 
contained 20% w/w solid material and the weight of 
suspension applied was equivalent to 12% of the initial 
core weight. 



Tables: 


Coating Solution used for Ibuprofen Pellets 


Materials 




Quantity(^ 






DIB99/023cl 
&025cl 


DIP99/026cl 


DIB99/029cl 


EudraBitNE30D 


784.6 


785.2 


392.3 


HydrcxypTapybaedsyl cellulose 


7.8 


7.9 


4.1 


Talc 


156.8 


156.6 


78.4 


Water 


to 1999.3 


To 2000.7 


To 10053 



Jbuprof en release was studied in-vitro in O • 05M KH2PO4 (pH 
6.8, 0*05M, 30°C, lOOrpm) • Ibuprofen was determined 
spectrophotometrically (264nm) . The resulting release 
profiles are summarised in Figure 4. It will be noted that 
the effect of polyethylene glycol and Ac-di-sol follows the 
same trend as seen in Example 2. That is to say that the 
rate of release is increased in the presence of PEG, is 
increased still fxirther by Ac-di-sol and is greatest in the 
presence of both PEG and Ac-di-sol. 
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Example 5 

Uncoa-ted Diclofenac sodium containing cores wer-e 
mcuiufactvired as detailed in Example 1. The composx-tion of 



-these cores is 


detailed 


in Table 9 . 






Table 9: 


Core Formulation of Diclofenac Sodium Pellets 


Materials & Batch N 


OS. 


Conten 


Kg) 




DDFOO/003 


DDFOO/004 


DDFOO/005 


DDFOO/006 


Diclofenac Sodium 


165.7 


165.8 


165.3 


165.3 


Molten PEG 4000 


0 


0 


165.6 


165.2 


Ac-Di-Sol 


20.1 


0 


20.1 


0 


Avicel PHlOl 


816.0 


836.1 


650.2 


670.5 


Water 


1013.2 


932.3 


412.2 


401.6 


Pellets were sieved to 


between 0 . 


5iam-l.4]ian 


and further 



px-ocessed by coa^bin? wi^ a suspension -to form a release 
irat:e controlling membrane. Tbe composi-tion of tli±s 
suspension is de-bailed in Table 10. The coatring suspension 
contained 20% w/w solid material and the weight of 
suspension added was equivalent to 2 5% of core weight. 



Table 10: Coating Solution used for Diclofenac Sodium Pellets 


Materials 


Quantity(g) — 


EudragitNE30D 


790.5 


Hydroxypropylmethyl Cellulose 


4.7 


Talc 


158.2 


Water 


To 1999.5 



Diclofenac release was studied in-vitro in 0.05M KH2PO4 
buffer (pH 6.8, 37''C and lOOrpm) . Samples were taken 
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Diclofenac release was studied in-vitro in 0.05M KH2PO4 
buffer (pH 6.8, 37°C and lOOrpm) . Samples were taken 
manually and Diclofenac determined spectropliotometrically 
(248nm} . The resulting release profiles are summarised in 
Figure 5. It will be noted that the effect of polyethylene 
glycol and Ac-di— sol follows the same trend as seen in 
Example 2 . That is to say that the rate of release Is 
increased in the presence of PEG, is increased still 
further by Ac-di-sol and is greatest in the presence of 
both PEG and Ac-di-sol. 

Example 6 (Various PEG»sl 

Uncoated Diclofenac Sodium containing cores were 
manufactured as detailed in Example 1. These cores 
contained PEG 6000 which replaced the PEG 4000 used in 
Example 5. The formulation of the uncoated cores is 
detailed in Table 11. 



Table 11: Core Formulation of Diclofenac Sodium Pellets 


Materials & Batch Nos. 


Content(g) 




DDFOO/001 


DDFOO/002 


Diclofenac Sodium 


165.5 


165.5 


Molten PEG 6000 


165.2 


165.8 


AoDi-Sol 


20.1 


0 


Avicd PHlOl 


650.5 


670.3 


Water 


405.9 


401.0 
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Pellet:s were sieved to between O.Sinin - l»4in2n and coated wit:h 
a suspension to form a release rate controlling membrane. 
Tbe composition of this suspension is summarised in Table 
12. The suspension contained 20% solid material and t:lie 
weight of suspension added was equivalent to 25% of cor^e 
weight. 



Table 12: Coating Solution used for Diclofenac Sodium Pellets 


Materials 


Quantity(g) 


EudragitNE30D 


395.1 


Hydrojg^ropylmetbyl cellulose 


2.5 


Talc 


79.1 


Water 


1013.2 



Diclofenac release was studied in-vitro in o. 05M KH2PO4 
buffer (pH 6.8, 37°C and lOOrpm) . Sauaples were taken 
manually and Diclofenac determined spectrophotometrically 
(248nm) . The resulting release profiles are summarised in 
Figure 6. The effect of PEG 6000 is similar to that of PEG 
4000. This can be seen from the superimposition of the 
profiles obtained from pellets containing these two 
components. Furthermore the effect of PEG 4000 and 6000 is 
potentiated in the presence of Ac-di-sol in line with other 
examples. 
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i;?fampj.e 7 

Uncoated Glibenclamide containing cores were manufactured 

as detailed in Example 1. The formulation of the uncoated 
cores is detailed in Table 11. 



Table 13 Core Formulation of Glibendamide Pellets 


Materials 


Content(g) 










DGLB99/00J 


DGLB99/002 


DGLB99/003 


DGLB99/004 


Glibenclamide 


225.1 


225.7 


225.2 


225.6 


Molten PEG 4000 


226.0 


225.3 


0 


0 


Ac-Di-Sol 


19.9 


0 


20.0 


0 


Avicel PHlOl 


530.1 


550.5 


755.2 


774.9 


Water 


464.9 


413.3 


927.0 


797.6 



Pellets were sieved to between O • Sxoin-l. 4iiiixi and fuirtlie^r 
processed by coating witb a suspension to form a release 
rate controlling membrane. Tbe composition of tlixs 
suspension is detailed in Table 14 « The coating suspension 
contained 20% w/w solid material and the weight oJ^ 
suspension applied was equivalent to 25% of core weiglit. 



Table 14: Coating Solution used for Glibenclamide Pellets 


Materials 


Quantity(g) 


EudragitNE30D 


791.4 


Hydroxypropylmethyi cellulose 


4.7 


Talc 


158.3 


Watcr 


To 2001.9 
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Glibenclamide release was studied in O.OIM NaOH 
( 37*^0, lOOrpm) • Glibenclait^ide was determined 

spectropliotoraetrically (229nni) • The resulting release 
profiles are summarised in Figure 7. It will be noted that 
the effect of polyethylene glycol and Ac-di-sol follows tlie 
same trend as seen in Example 2 . That is to say that the 
rate of release is increased in the presence of PEG, is 
increased still further by Ac-di-sol and is greatest in the 
presence of both PEG and Ac-di-sol. 

The following are trademarks: Avicel, Ac-Di-Sol, Eudr-agit 
and Pharmacoat. 
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CLAIMS 

1. A controlled release pellet, which comprises: 

- a core containing a poorly soluble pharmaceutically 
active agent and a polyethylene glycol; 

- a coating around the core and comprising a water 
soluble cellulose and a water insoluble acrylic 
polymer . 



2. A pellet according to claim 1, wherein the core 
further contains a disintegrant. 



3. A pellet according to claim 2, wherein the 
disintegrant is croscarmellose sodium. 

4. A pellet according to claim 2, wherein the 
disintegrant is sodium starch glycolate or cr ospovidone • 

51 A pellet according to any of claims 2 and 4, wherein 
the disintegrant is present in an amount of 1 to 5% by 
weight of the core. 



6. A pellet according to a ny preceding claim which 
further contains a carrier which is a water-insoluble 
swellable cellulose. 



7. A pellet according to claim 6, wherein the carrier is 
present in an amount of 10 to 60% by weight of the core. 
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8. A pellet according t:o any preceding claim wlierein ttie 
polyetitiylene glycol has a nominal molecular weight of lOOO 

jto 8000. 

9. A pellet: according to claim 8 wherein the polyethylene 
glycol is present in an amount of 5 to 50% by weight of the 
core • 

10. A pellet according to claiiti 9 wherein the polyethylene 
glycol ±s present in an amount of 10 to 3 0% t>y weight of 
the core. 

11. A pellet according to any preceding claim wherein the 
ratio of polyethylene glycol to active agent is in the 
range 0.5 to 2.0:1 by weight. 

12. A pellet according to any preceding claim wherein the 
active agent is nifedipine, glibenclamide, griseofulvin^ 
oxaprozin, ibuprofen, diclofenac or nabumetone. 

13. A pellet according^ to claim 12 wherein the active 

agent is present in an amou nt of 5 to 70% by weight of the 

core . 

14. A pellet according to any preceding claim wherein the 
active agent has a solubility in water of less than img/ml 
at room temperature and pH7. 
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15. A pellet according to any preceding claim wherein thie 
ratio of water insoluble acrylic polymer to water solubXe 
cellulose in the coating is in the range 1:1 to lOsi 
respectively. 

16. A pellet according to any preceding claim wherein the 
coating comprises 3 to 40% by weight of the pellet - 



\ 

.2 



J fMl O 3 J.. ^^1' O mVw 1. !Eji 11^^! 



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 
International Bureau 

(43) International Publication Date 
30 November 2000 (30.11.2000) 




PCT 



(10) International Publication Number 

wo 00/71095 A2 



(51) International Patent Classification^: 



A61K 9/00 



(21) International AppUcation Number: PCT/GBOO/01856 

(22) International Filing Date: 18 May 2000 (18.05.2000) 

(25) Filing Language: &iglish 

(26) Publication Language: 



(30) Priority Data: 
9911546.1 



19 May 1999 (19.05.1999) GB 



(71) AppUcmt (ft^ ail designated States except US)z CENES 
DRUG DEUVE3CV LIMITED [GB/GB]; Riveiside Way, 
Riverside Business Paik, Irvine KAll 5DJ (GB). 

(72) Inventors; and 

(7^ Invcntors/AppUcants (Tor f/5'ow/j'>: ADESUYI. Charles, 
Tokuniio [NG/GB]; Flat 3/4, 341 Victoria Road, Glas- 
gow G72 7SA (GB). LIVINGSTON£, Mark, Alexan- 
der [GB/GB]; Fboqus Ltd.« 10 Kingslull Avenue, King- 
shin. West Moiling. KentME194PQ(GB). MONTIETH, 
David [GB/GB]; Brookstde^I^EUlford, S. Ayrshiie KA5 5TF 
(GB). DAWSON, Gordon, Findlay [GB/GB]; Flat 3, 26 
Spiers Wharf, Glasgow G4 9TB (GB). 



(74) Agents: MCCALLUM, WlUiam, Potter et al.; Cruik- 
shank & Fairweatfaer, 19 Royal Exchange Square, Glasgow 
Gl 3AB (GB). 

(81) Designated States (national)', AE, AG, AL, AM, AT, AU, 
AZ, BA, BB. BG, BR, BY. CA, CH, CN, CR, CU, CZ. DE, 
DK, DM, DZ, EE, ES, FI, GB, GD, OE, GH, GM, HR, HU. 
ID, EL, IN, IS, JP, KE, KG, KP, KR, KZ. LC, LK. LJ^ LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW. MX, MZ. NO. 
N2, PL, FT, RO, RU, S D, SE, SG, SI, SK, SL, 17, TM, TR, 
TT, TZ, UA, UG, US, UZ, VN, YU, ZA. ZW. 

(84) Designated States (regional)-, ARIPO patent (GH, GM, 
KE, IS, MW. MZ, SD, SL. SZ. TZ, UG. ZW), Huiasian 
patent (AM, AZ, B Y. KG , KZ, MD, RU, TJ, TM). European 
patent (AT, BE. CH, CY. DE, DK. ES, FI, FR, GB, GR, BE, 
rr.LU, MC,NL,PT, SE), OAPI patent (BF, B J, CX% CG, 
a, CM, GA, CT^, GW, ML. MR. NE, SN, TD, TG) . 

Published: 

— Without international search report and to be republished 
iqnm recent of thai report. 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations " appearing at the begirt 
ning of each regular issue of the PCT Gazette. 



ON 

^ ——————— — . 

(54) Title: RELEASE OF POORLY SOLUBLE AGENTS " 

(57) Abstract: A controlled release pellet for releasing a pooiiy soluble active agent comprises a core containing the active agent 
(e.g. nifedq>ine, gUbenclamide. grisecfulvin, oxapiozin, ibuprofen, diclofenac, nabumetone etc.), a polyethylene glycol and a earner; 
the core having a coating comfnising a water soluble ceOulose and a water insoluble acrylic polyiner. A disintegrating agent is 
preferably included in (he core. 



1. rj I'm o ^ 3 J I'-i- m &-m-Mt 



■iwrti'-tmih 

wo 00/71095 PCT/GBOO/01856 



1/7 




SUBSTITUTE SHEET (RULE 26) 



WO 00/71095 



PCT/GBOO/01856 



2/7 



o 





r— 


CO 


CO 


o 






CM 






o 










00 


o> 


CD 


a> 


O 


u. 




tu 




2 


z 


z 





Q Q Q Q 




J© 
o 

(D 

(/> 

CO 

-® 

(D 

a: 




3 
O 

S 




SUBSTITUTE SHEET (RULE 26) 




SUBSTITUTE SHEET (RULE 26) 




SUBSTITUTE SHEET (RULE 26) 




SUBSTrrUTE SHEET (RULE 26) 



.1 £m O 3 ± . O *^+0 :L O i 



DECLARATION FOR PATENT APPLICATION 



As a below-named inventor, I hereby declare that: 

My residence, post office address, and citizenship are as stated below next to my name. 

I believe I am the original, first and sole inventor (if only one name is hsted below) or an original, first 
and sole inventor (if more than one name is listed below) of the subject matter which is claimed and for 
which a patent is sought on the invention entitled: 

RELEASE OF POORLY SOLUBLE AGENTS 



the specification ofwhich (check one): □ is attached hereto PCT/GBOO/01856 

CX was filed on l8 .May 200Q as Serial No. , and 

was amended on (if s^ipUcable). 

I hereby state that I have reviewed and understand the contents of the above-identified specification, 
including the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material to the examination of this application 
in accordance with 37 CFR § 1.56(a). 

Prior Foreign Application(sV I hereby claim foreign priority benefits under 35 USC § 1 19 of any 
foreign appUcation(s) for patent or inventor's certificate hsted below, and have also identified below any 
foreign application for patent or inventor's certificate having a filing date before that of the appUcation on 
which priority is claimed: 



Application No. 


Country 


Day/Month/Year Filed 


Priority Claimed 


9911546. 1 


UK 


19/5/1999 


[xlYes [ ]No 








[ ]Yes [ ]No 








[ ]Yes [ ]No 



7 



I hereby appoint: 

Donald W. Muirhead 
Beth E. Arnold 
Matthew P. Vincent 
Charles H. Cella 



Reg. N o. 33,97 8 
Reg. No. 35,4J 



Reg. No. 36,709 
Reg, No. 38,099 



John C. Gorecki 
Edward J. Kelly 
Sayoko Blodgett-Ford 



Reg. No. 38.471 _ 
Reg. No,J8.936 
Reg. No. P^0516 



of the Patent Group of Foley, Hoag & EUot llp my attorneys and/or agents to prosecute this apphcation 
and transact all business in the U.S. Patent and Trademaiic Office connected therewith. 



Send Correspondence to: Patent Group _ 

Foley, Hoag & EUot LLP 
One Post Office Square 
^Boston, MA 02109 



Direct Telephone Calls to: Matthew P. Vincent, Ph.D. (617)832-1299 



I hereby claim the benefit under 35 USC § 120 of any United States application(s) or any PCX 
international ^plication(s) designating the United States of America listed below and, inso&r as the 
subject matter of each of the claims of this application is not disclosed in the prior United States or PCT 
international application in the manner provided by 35 USC § 1 12, first paragraph, I acknowledge the duty 
to disclose material information as defined in 37 CFR § 1.56(a) which occurred between the filing date of 
the prior application and the national or PCT international filing date of this application: 



U.S. Application Serial No. 


U.S. Filing Date 


Status (patented, pending, abandoned) 















I hereby declare that all statements made herein of my own knowledge are true and that all statements 
made on information and belief are believed to be true; and further, that these statements are made with the 
knowledge that wilfiil fidse statements and the like so made are pimishable by fine or imprisonment, or 
both, under 18 USC §1001, and that such willfiil fidse statements may jeopardize the validity of the 
application or any patent issued thereon. 



FuU name of sole or first inventor 

rHAPT.F,R TOKTTMRO ADKSTTYT. 



Inventor's signature: ' ^ 



Residence Address: Flat 3/4, 341 Victoria Road, Glasgow G72 7SA /T 
United Kingdom C^XJA. 



Citizenship: united Kingdom 



Post Office Address (if different from above): 



p 



Full name of second inventor 

MARK ALEXANDER LIVINGSTONE 




Residence Address: 10 Kingshill Ave,nue , Kingshill, West Morling, r^/2\ 
J^ELt/ ME19 4PQ, /United Kingdom 



Citizenship: United Kingdom 



Post Office Address (if different from above): 



.1, 0 O U «^ 3 .1. »+ .., CJl 114 0 .1 0 B 



Full name of third inventor 




Residence Address: Brookside, Failford, S. Ayrs hire ,. KA5 5TF ^ n\ 
United Kingdom — 



Citizenship: 



United Kingdom 



Post Office Address (if different from above): 



Full name of fouith inventor 



GORDON FINDLAY DAWS 



Mventor's signature: ^/ 

A 




Residence Addrcss>^ FJ Spiers Wharf, Glasgow G4 9TB _ 
Jnited Kingdom - 



Citizenship: (J/\J/7ijP i^/^O^/i/ 



Post Office Address (if different from above): 



